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? 3.1: Specification of the sensor
Specification
Optical source laser diode
Measuring TOF (Pulse Modulated Signals)
Scanning device Resonant Mirror
Horizontal Range 72 deg
Vertical Range 42 deg
Frame Rate 10 Hz
Observation Points 5440 points/frame








? 3.2: Specification of Resonant mirrors
low-speed mirror high-speed mirror
Resonant frequencies 12.7 Hz 387 Hz
Hinge material silicon rubber SUS t=0.25
Q 4.4 78

































???? y??????? z???????????????????????? scan
point??????????????????????????? 3????????
???????
x = d× cos (θ)× cos (φ)
y = d× sin (θ)× cos (φ)




x′ = z × sin (α) + x× cos (α) + Sx
y′ = y + Sy


























??????????? scan point? x????100 mm????????????



































































































































A person getting 
out of the pending 
zone is considered 
to enter the door. 
A person who stay in the 
pending zone is ignored
in the estimation.
Pending zone

































































































































???????????????????????? x???? 0,22.5,45 deg??????
? 30????????????????? 3.20???????????????????
43
? 3.3: Setup of the intelligent automatic door system for experiments(3.3)
Parameter
Mounting height of the sensor 3,000 mm
Mounting angle of the sensor 21 deg
Width of opening the door (half-open) 800 mm
Width of opening the door (full-open) 1,100 mm
Speed of opening the door (normal speed) 800 mm/s
Speed of opening the door (high speed) 1,100 mm/s
Time required to open the door (half-open) 1.0 sec
Time required to open the door (full-open) 1.375 sec
Width of pending zone 700 mm
Threshold of the number of people estimation 800 mm
??????????????? UTM-30LX [39]??????????????????








































































???????????? 7?????? 0.5-1.5 m/s????????????????
?????? 30???????????????? 3.3????????????????





















(d): x = 500mm
(e): x = 1000mm
(f): x = 1500mm
(g): x = 2000mm
(d) : 100%






















































???????????????????? 3.3.1????????? 30 deg??????





















? 3.4: Setup of the intelligent automatic door system for experiments(3.4)
Parameter
Mounting height of the sensor 2,520 mm
Mounting angle of the sensor 51 deg
Width of opening the door (full-open) 1000 mm
Speed of opening the door (normal speed) 1000 mm/s
Time required to open the door (full-open) 1.0 sec
Width of pending zone 700 mm
Threshold of the number of people estimation 800 mm
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